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© A drug-release controlling coating material for long acting formulations. 

5!© A coating material for controlling drug release. mer materials), 
(^useful for long acting formulations (e.g. for once-a- 
COday administration), and a long acting granular com- 
CD 

position comprising a drug (especially one conven- 
C0tionally difficult to prepar in long acting form) coated 
00 with the coating material. This composition may be 
^ mixed with other granular drug formulations. 
O The drug-release controlling coating material 
^ may comprise, in a specific ratio, specific water- 
Ill insoluble and low water-permeability polymer and 

two materials differing from each other in the pH- 

dependency of their solubility (pH-dependent poly- 
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A DRUG-RELEASE CONTROLLING COATING MATERIAL FOR LONG ACTING FORMULATIONS 



This invention relates to a coating material for 
controlling drug release, useful for long acting for- 
mulations - e.g. for once-a-day administration, and 
to a long acting granular composition comprising a 
drug (especially one conventionally difficult to pre- 
pare in long acting form) coated with said coating 
material. This composition may be mixed with oth- 
er granular drug formulations - e.g. of different 
maintenance and/or initial rate or delay of drug 
release such as granular semi-long acting phar- 
maceutical preparations and/or granular gastric 
juice-soluble pharmaceutical preparations. 

Long acting formulations have many advan- 
tages for medical treatment, since the dosing fre- 
quency is decreased and this increase compliance 
with the prescribed dosing regime. Various types of 
formulation have been investigated in order to de- 
velop a long acting formulation. However, for many 
drugs it has not been easy to develop a sufficiently 
long acting formulation, especially one which gives 
effective drug concentration in the blood rapidly 
after administration and maintains constant drug 
concentration in the blood for a long time. 

The residence time of orally administered 
drugs in the small intestine is about 2 to 6 hours, 
and absorption rate through the gastrointestinal 
tract varies greatly along the tract Generally, drugs 
are poorly absorbed in the gastric portion, and are 
mainly absorbed in the small intestine. The drug 
absorption rate decreases in the order of duode- 
num, jejunum and ileum, and the drug is absorbed 
in the large intestine (specifically, colon) hardly at 
alt or at a very low rate. Hence, in designing a long 
acting formulation, consideration must be given to 
the kind of drug and to the absorption characteris- 
tics of the gastrointestinal tract. Various methods 
have hitherto been investigated in attempts to solve 
such problems. 

A typical example is the binary thermodynamic 
penetration device of Alza Corp. (Japan Kokai 
No .41 609 (1985). The device provides a penetra- 
tion chamber having a partition wall and composed 
of at least partially semi-permeable material. The 
formed separated chambers contain first and sec- 
ond penetration compositions, respectively. A pas- 
sagway passes through the chamber from the out- 
side to the first penetration composition to send the 
drug outside. The device can continuously send 
out a definite amount of the drug at a desired site 
of the body and independent from the pH in the 
body (the O order release). However, drugs which 
are highly dependent on the properties of the ab- 
sorpotron site or liable to be metabolized cannot be 
sufficiently absorbed by the O order release type 
long acting pharmaceutical preparations. 



Nicardipine (generic name) hydrochloride is 
deemed difficult to formulate as a long acting prep- 
aration, but we have previously obtained a some- 
what long acting formulation (see unexamined Jap- 
5 anese Patent Publication No.Sho.58-1 16414) by 
coating small granular nuclei such as Nonpareil 
[trade name] with nicardipine hydrochloride, entero- 
and/or gastro-soluble base material and a surface 
active agent, and further coating the product with a 

io drug-release controlling material such as Eudragit 
RL [trade name, made by Rohm and Haas Co.. a 1 
2 0.2 ethylacrylata-methylmethacrylat- 

e/trimethylammonioethylmethacrylatechloride 
copolymer]. This granular formulation has been put 

/5 to practical use as a fairly long acting preparation 
for twice-a-day administration, but cannot be used 
satisfactorily for once-a-day administration. We 
have made various investigations for the purpose of 
obtaining a once-a-day oral administration-type for- 

20 mulation for drugs which are difficult to prepare in 
satisfactory long acting form, and have obtained a 
drug-release controlling coating material by mixing, 
in a specific ratio, specific water -insoluble and tow 
water-permeability polymers [a] and at least two 

25 materials (usually polymers) [b] and [c] differing 
from each other in the pH-dependency of their 
solubility, namely. pH-dependent materials. 
(e.g.being soluble only at pH values above 6 and 7 
respectively), and have discovered that the thus 

30 obtained drug-release controlling coating material 
unexpectedly can give excellent medicament-dis- 
solution results. 

All parts and percentages herein are by weight 
unless otherwise specified. 

35 The present invention provides a drug-reiease 

controlling coating material consisting essentially of 

a] 60 parts to 85 parts of 
emylacrylate/methylmethacrylatetrimethylammoni- 
oethylmethacrylatechloride (1 : 2 : 0.1 molar ratio) 

40 copolymer. 

b] methylmethacrylata-methacrylic acid (1 : 1 
molar ratio) copolymer. 

c] methylmethacry late/ methacry lie acid (2 : 1 
molar ratio) copolymer. 

45 the total amount of the materials [b] and [c] being 
15-40 parts, and optionally 
d] 

ethylacrylate/methylmethacrylatetrimethylammoni- 
oethylmethacrylatechloride (1:2: 0.2 molar ratio) 
so copolymer, 

in an amount of 0-30 parts per 100 parts of the 
total amount of the materials [a], [b] and [c]. 

The drug-release rate of coating material of the 
present invention at pH 7.2 is 20 - 70% (preferably 
30 - 50%) in 3 hours, and the coating material 
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gives rapid drug-release after 3 hours: said rate at 
pH 7.5 is above 50% (preferably, above 70%) in 2 
hours. The coating material of the present invention 
thus has ideal drug-release properties. 

The above copolymer [a] is suitably a water- 
insoluble high molecular weight material (e.g. mo- 
lecular weight about 150,000) having small per- 
meability to water. Suitable copolymer [a] is com- 
mercially available under trade name Eudragit RS 
(for example, Eudragit RS 100). The copolymers 
[b] and [c] are suitably high molecular weight ma- 
terials (e.g.molecular weight about 135.000); they 
preferably differ in the pH-dependency of their 
solutions - e.g. copolymer [b] having solubility only 
at pH above 6.0 and copolymer [c] solubility only 
at pH above 7.0. the copolymers being insoluble or 
poorly soluble below these respective pH values. 
Suitable copolymers [bj and [c] are also commer- 
cially available under trade names Eudragit L (for 
example, Eudragit L 100) and Eudragit S (for ex- 
ample, Eudragit S 100) respectively, and are in 
practical use as entero-soluble base materials. The 
copolymer [d] is suitably a water-insoluble high- 
molecular weight material (e.g. molecular weight 
about 150,000) showing greater swelling and pene- 
tration by water than copolymer [a]. Suitable 
copolymer [d] is commercially available under 
trade name Eudragit RL (for example. Eudragit RS 
100L - former name; Eudragit RL 100). 

The amount of [c] is preferably 0.4 to 2.3 times 
that of [b]. If desired, plasticizers. lubricants, fla- 
vouring materials, odorants, etc. (namely, the usual 
additives for conventional formulations) may be ad- 
ded to the coating material of the present invention. 
The amount of such additives is, usually, less than 
20%, preferably less than 10%. 

As apparent from the dissolution test below [- 
(Test Example 1)] some drug-release controlling 
coating material of the present invention shows low 
dissolution rate at pH 1.2 (about 5 to 20% in 3 
hours); but at pH 7.2 such coating material has a 
controlled dissolution rate of 30 to 50% in 3 hours 
and has rapid dissolution character after 3 hours, 
and at pH 7.5 the dissolution rate is above 70% in 
2 hours. Thus coating material of the present in- 
vention can show unique dissolution properties, so 
that drug-release is inhibited in the gastro tract, is 
moderate in a neutral pH range, and is rapid in the 
alkaline range (pH 7.2 - 7.8) - i.e. at such alkaline 
pH, a large amount of the drug is released in a 
short time. This is one typical dissolution behaviour 
profile of the invention, based on Test Example 1. 
but the invention is not limited to coating material 
showing these dissolution properties. 

Thus, by the present invention, it has become 
possible to control drug release in different portions 
of the gastrointestinal tract. 

Drugs difficult to prepare in long acting form 
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are termed herein "difficultly prolonged". 

The drug-release controlling coating material of 
the present invention is useful for preparing long- 
acting formulations of drugs which are difficultly 
s prolonged because they have any of the following 
characteristics : 

1 ] short biological half life (in blood): 
2] absorbability varying along the gastro- 
intestinal tract so as to impair long-lasting action; 
70 3] sparingly soluble in the high pH range. 

Examples of drugs having such characteristics 
are amosulalol. nicardipine, propranolol, diltiazem. 
nifedipine, isosorbide nitrate, cephalexin, etc. 

A drug having the characteristic [4] that it is 
15 sensitive to the first-pass effect in the liver, in 
addition to an above-mentioned characteristic [1], 
[2], or [3] is particularly difficult to prepare in long 
acting form and such drug is termed herein "very 
difficultly prolonged"; an example of such drug is 
20 nicardipine. 

Hereinafter there are explained in greater detail 
long acting granular preparations formed by coat- 
ing granules (or pellets) containing difficultly pro- 
longed drug with a drug-release controlling coating 
25 material of the present invention, and also mixed 
granules or pellets comprising such a granular 
preparation and any other granular drug 
preparation(s) - the latter usually comprising less 
long acting and/Or more rapid release material(s) to 
30 give a composite formulation providing overall a 
desirable initial and sustained drug release. 

There is ho particular restriction on the gran- 
ules (or pellets) containing difficultly prolonged 
drug. 

as The granules or pellets according to the inven- 

tion, dependent upon the nature of the drug used, 
may also contain any of gastro-soluble base ma- 
terial, entero-soluble base material, organic acid, 
surfactant, excipient, binder, etc. 

40 For instance, when the drug is sparingly solu- 

ble in the alkaline range and its absorption rate in 
the lower part of the gastro-intestinal tract is low 
(for example, nicardipine hydrochloride), the gran- 
ules or pellets are prerably formed by coating fine 

45 particle nuclei with the foregoing drug, entero-solu- 
ble base material and/or gastro-soluble base ma- 
terial, and surface active agent; and for another 
drug such as amosulalol hydrochloride, the gran- 
ules or pellets preferably contain pharmaceuticaily 

so acceptable organic acid. 

As entero-soluble base material for use as 
above, there are, for example, high molecular 
weight materials soluble at the pH in the intestines, 
examples being the beforementioned Eudragit L 

55 and Eudragit S as well as hydroxypropylmethyl 
cellulose phthalate, cellulose acetate phthalate. 
shellac, etc. 

As gastro-soluble base materials for use as 

3 
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above, there are, for example, HPC (trade name, 
made by Nissan Chemical Industries Ltd.. compo- 
nent hydroxypropyl cellulose). Macrogol (generic 
name of polyethylene glycol). Metholose (trade 
name, made by Shin-etsu Chemical Industry 
Co-.Ltd-, component methyl cellulose). TC-5 (trade 
name, made by Shin-etsu Chemical Industry Co., 
Ltd., component hydroxypropyl methylceliulose), 
etc. 

Examples of the surface active agent are 
Tween 80 (trade name, made by Kao Atlas Co.. 
component polyoxyethylene sorbitan mono- 
oleate), Renex 30 (trade name, made by ICI PLC, 
component polyoxyethylene alkyl ether), Nikkol 
HCO-60 (trade name, made by Nikko Chemicals 
Co., Ltd., component polyoxyethylene hydrogenat- 
ed castor oil), etc. 

Examples of organic acids are citric acid, tar- 
taric acid. etc. 

The fine particle nuclei may be made from 
sucrose, crystalline cellulose, a mixture of sugar 
and corn starch, a mixture of crystalline cellulose 
and lactose, etc. Examples of the fine particle 
nuclei are Nonpareil (for example. 103) (trade 
name, made by Freund Sangyo K.K.) made from 
sucrose. 

According to one embodiment of the present 
invention, a nicardipine granular long acting phar- 
maceutical preparation can be produced by the 
following method: [i] nicardipine or its salt and pi] 
enteric base and/or gastric juice-soluble base and 
surface active agent are dissolved in an organic 
solvent the obtained solution is spray coated on 
fine particle nuclei (e.g. by flow coating or fluidized 
layer coating) followed by drying; the dried gran- 
ules or pellets are further sprayed with a solution 
containing drug release control substance accord- 
ing to the invention and plasticizer and dried. 

Organic solvents such as methanol, ethanol, 
isopropanol, chloroform, acetone and methylene 
chloride can be used, singly or in combination. 

Drying is preferably performed at low tempera- 
tures sufficient to vaporise and eliminate the or- 
ganic solvent such as at 40°C for a few hours. 

During the process nicardipine or its salt takes 
an amorphous form. 

Plasticisers, for example, Macrogol 
(polyethylene glycol), Tween 80 (Kao Atlas Co., 
Ltd.; polyoxyethylene sorbitan monooleate), 
Triacetin (glyceryl triacetate) and triethyl citrate can 
be used. 

Any type of conventional fillers, lubricants and 
binders can be used in the present invention with- 
out limitation. 

Granules or pellets of amosulalol for a long 
acting pharmaceutical preparation can be produced 
by the following method: 

p] amosulalol or its salt and pi] organic acid and 



filler are kneaded with an appropriate amount of 
water, granulated and dried. These granules or 
pellets can be converted to a long-acting formula- 
tion by coating with a composition according to the 
5 invention. 

The obtained granular long acting pharmaceuti- 
cal preparations can be administered once daily 
alone or mixed with conventional granular semi- 
long acting pharmaceutical preparations and/or 

w granular quick-release preparations to make a 
mixed long acting granule formation. The mixed 
granules are useful for drugs which have very short 
blood half life (t 1/2 ). poor solubility in alkaline con- 
ditions, and large first pass effect and so are very 

is difficultly prolonged. 

A granular long acting pharmaceutical prepara- 
tion of the present invention [I] can be mixed with 
granular semi-long acting pharmaceutical prepara- 
tions pi] an dor granular gastric juice - soluble 

so pharmaceutical preparations [III]. Examples of [II] 
and [III] are given in Japanese Patent Publication 
No.7047(1989) as round shaped granules. The 
granular semi-long acting pharmaceutical prepara- 
tions given in this publication are: 

25 [i] fine particle nuclei coated with [a] drugs 

which are very difficultly prolonged such as amor- 
phous nicardipine or its salts, and [b] one or more 
enteric bases selected from hydroxypropylmethyl- 
cellulosephthalate. methyl methacrylate/methacrylic 

30 acid copolymer, cellulose acetate phthalate and 
shellac, and/or one or more gastric juice soluble 
bases selected from hydroxypropylcellulose, poly- 
ethylene glycol. methylceliulose and 
hydroxypropylmethyl-cellulose. and one or more 

as surface active agents selected from 
polyoxyethylene-sorbitan monooleate, polyox- 
yethylene alkyl ether and polyoxyethylene harden- 
ed castor oil: and 

pi] round shaped granular long acting phar- 

40 maceutical preparations produced by coating 
above coated nuclei [i] with one or more drug 
release control copolymers composed of ethyl ae- 
ry I ate, methylmethacrylate and trimethylam- 
monioethylmethacrylate chloride and ethylcellulose. 

45 The granules for gastric juice-soluble pharma- 

ceutical preparations [111] are round shaped gran- 
ules prepared by coating the fine particle nuclei 
with a drug which is very difficultly prolonged and 
gastric juice-soluble base. Appropriate ratios for 

so combination of the above materials are, for exam- 
ple, in the case of mixing [I] and [II], 100 parts of [I] 
to 20-300. preferably 30-200 parts of granules [II], 
Granules [111] may optionally be added, and in the 
case of combining [111], [III] is added in amounts of 

ss 5-30. preferably 5-25 parts per 100 parts of the 
total amount of the mixed granular preparation 
which may or may. not contain [II]. The mixed 
granules preparation can provide a rapid elevation 
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of concentration of the effective component in the 
blood and maintain the required concentration for 
24 hours, and are therefore particularly preferable 
to provide a long acting pharmaceutical preparation 
with rapid manifestation of effect by once daily 
administration. 

The drug release coating material of the 
present invention can also be applied to conven- 
tional tablets, granules and pellets to impart long 
acting properties. 

The granular long acting pharmaceutical prep- 
arations of the present invention exhibit excellent 
drug releasing characteristics in dissolution tests 
using artificial digestive juice. Furthermore, suitable 
blood concentration pattern for use as a long acting 
pharmaceutical preparation was shown in the test 
using beagle dogs. 

In the accompanying drawings : 

Fig.1 and 2 shows the results of Test Exam- 
ple 1 dissolution test. 

Fig.3 shows the result of Test Example 2. 

Fig.4 shows the result of Test Example 3, 

Rg.5 shows the result of Test Example 4. 

Fig.6 shows the result of Test Example 5. 

Fig.7 shows the result of Test Example 6. 



Test Example 1 

A dissolution test was performed with the re- 
lease controlled pharmaceutical preparations of Ex- 
amples 1 and 2. The test was performed according 
the general test method, dissolution test, Japanese 
Pharmacopeia XI. The 1st test solution (pH 1.2) 
and phosphate buffers (pH 7.2 and 7.5) were used 
as test solutions. The results are shown in Fig.1 
(pharmaceutical preparation of Example 1) and 
Ftg.2 (pharmaceutical preparation of Example 2), 
which clearly indicate that drug release was con- 
trolled at pH 7.2 or below, and was rapidly acceler- 
ated at pH 7.5. 



Test Example 2. 

A long acting pharmaceutical preparation con- 
taining 100 mg of nicardipine hydrochloride pre- 
pared by Example 1 was orally administered with 
20 ml of water to six male beagle dogs. After 
administration, blood was drawn at predetermined 
intervals and the plasma concentrations of nicar- 
dipine were determined. The results are shown in 
Fig.3 



Test Example 3. 

A long acting- pharmaceutical preparation con- 
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taining 100 mg of amosulalol hydrochloride pre- 
pared by Example 2 was administered once daily 
and one control tablet prepared by comparative 
example 1 containing 50 mg of amosulalol hy- 

s drochloride was administered twice daily to mate 
beagle dogs. After administration, blood was drawn 
at predetermined intervals and the plasma con- 
centrations of amosulalol were determined and 
compared. The results are shown in Rg.4. 

;o The conventional pharmaceutical preparation 

showed a rapid elevation of plasma concentration, 
while the preparation produced by Example 2 of 
the present invention showed a good slow releas- 
ing plasma concentration pattern. 

is 

Test Example 4. 

A long acting pharmaceutical preparation con- 
20 taining 200 mg of nicardipine hydrochloride pre- 
pared by Example 3 was administered once daily 
for four days to six male beagle dogs. The plasma 
concentrations of nicardipine on the 1st and 4th 
days of the administration are shown in Fig .5. 



Test Example 5. 

A long acting pharmaceutical preparation con- 
30 taining 180 mg of nicardipine hydrochloride pre- 
pared by Example 4 was administered once daily 
for four days to six male beagle dogs. The plasma 
concentrations of nicardipine on the 1st and 4th 
days of the administration are shown in Fig.6. 



Test Example 6 

A long acting pharmaceutical preparation con- 
40 taining 100 mg of amosulalol hydrochloride pre- 
pared by Example 6 was administered once daily 
and one control tablet prepared by Comparative 
Example 1 containing 50 mg of amosulalol hy- 
drochloride was administered twice daily to male 
45 beagle dogs. After administration, blood was drawn 
at predetermined intervals and the plasma con- 
centrations of amosulalol were determined and 
compared. The results are shown in Fig.7. 

The conventional pharmaceutical preparation 
so showed a rapid elevation of plasma concentration, 
while the preparation produced by Example 6 of 
the present invention showed a good slow releas- 
ing plasma concentration pattern. 

55 

EXAMPLES 



5 
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The present invention is explained further in 
detail by the following Examples; however, the in- 
vention is not limited by these Examples. 

Preparations of enteric granules (semi-long 
fasting pharmaceutical preparation) and gastric 
juice-soluble granules are shown as reference ex- 
amples. Preparation of conventional tablets of 
amosulalol hydrochloride is shown as a compara- 
tive example. 



Reference Example 1. 



ed with 3.0 kg of methanol : methylene chloride 
mixed solution (1 : 1 w/w) containing 200 g of 
nicardipine hydrochloride. 200 g of Eudragit Li 00 
and 50 g of Polysofvate 80 by fluidized coating to 
give round shaped granules. The dried 500 g of 
granules were further coated with 200 g a mixed 
solution of methanol : methylene chloride (1 : 1 
w/w) containing 1&2 g of Eudragit RS 100L and 1.8 
g of Macrogol 400 and dried to give enteric gran- 
ules. 



Comparative Example 1. 

One hundred gram of amosulalol hydrochlo- 
ride, 800 g of lactose and 200 g of com starch 
were thoroughly mixed and an aqueous solution of 
34 g of hydroxypropylcellulose was added and 
granules were prepared. The obtained granules 
were dried and tabletted by conventional tablet 
machine with the addition of 60 g of carbox- 
ymethylcellulose calcium and 6 g of magnesium 
stearate. 



Example 1. 

Six hundred and thirty gram of Nonpareil 103 
was coated with 3.3 kg of methanol : methylene 
chloride mixed solution (1 : 1 w/w) containing 400 g 
of nicardipine hydrochloride, 200 g of Eudragit 
L100 and 60 g of Polysolvate 80 by fluidized coat- 
ing and dried to give round shaped granules. The 



dried 600 g of granules were coated by fluidized 
coating with 420 g of a mixed solution of methanol 
: methylene chloride (1 : 1 w/w) containing 30.0 g 
of Eudragit RS 100, 5.0 g of Eudragit Si 00. 5.0 g 
s of Eudragit L100 and 2.0 g of Macrogol 400 to form 
a drug release control film. The coated granules 
were dried at 40°C for four hours and filled into 
capsules in conventional manner. 

10 

Example 2. 

Five hundred gram of amosulalol hydrochlo- 
ride, 580 g of lactose and 1.020 g of crystalline 
cellulose were mixed. 2.0 kg of 15% citric acid 
aqueous solution was added and the mixture was 
kneaded. The kneaded mixture was granulated, 
rounded and dried to give granules containing 
amosulalol. Five hundred gram of the granules 
were coated by fluidized coating with 350 g of a 
mixed solution of methanol : methylene chloride (1 
: 1 w/w) containing 22.2 g of Eudragit RSI 00, 5.5 g 
of Eudragit S100. 5.5 g of Eudragit L100 and 1.8 g 
of Macrogol 400 to form a drug release control film, 
dried at 40°C for four hours, and filled into cap- 
sules in conventional manner. 



Example 3. 

30 

Granules prepared by Example 1 and refer- 
ence examples 1 and 2 were mixed in a ratio of 4 : 
1 : 5 of the main component (drug) and filled into 
capsules to give a capsule preparation. 

as 

Example 4. 

Granules prepared by Example 1 and refer- 
40 ence example 2 were mixed in a ratio of 4 : 5 of 
the main component (drug) and filled into capsules 
to give a capsule preparation. 



Granules prepared by Example 1 and Refer- 
ence Examples 1 and 2 were mixed in a ratio of 6 : 
1 : 2 of the main component (drug) and filled into 
so capsules to give a capsule preparation. 



Example 6 

55 Five hundred gram of amosulalol hydrochlo- 

ride. 580 g of lactose and 1,020 g of crystalline 
cellulose were mixed. 2.0 kg of 15% citric acid 
aqueous solution was added and the mixture was 



Five hundred gram of Nonparel 103 was coat- 
ed with 2.6 kg of methanol : methylene chloride is 
mixed solution (1 : 1 w/w) containing 200 g of 
nicardipine hydrochloride. 275 g of hydroxypropyl- 
methylcellulose, 25 g of Macrogol 6000 and 20 g of 
Macrogol 400 by fluidized coating and dried to give 
round shaped gastric juice soluble granules. 20 



Reference Example 2. 

Five hundred gram of Nonpareil 103 was coat- 25 



46 Example 5 
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kneaded. The kneaded mixture was granulated, 
rounded and dried to give granules containing 
amosulalol. 

Five hundred gram of the granules were coated 
by fiuidized coating with 400 g of a mixed solution s 
of metahnol : methylene chloride (1:1 w/w) con- 
taining 24.5 g of Eudragit RS 100, 8.2 g of Eudragit 
RL100 (novel name: RS100L), 4.1 g of Eudragit 
S100, 1.6 g of Eudragit L100 and 1.6 g of Macrogol 
400 to form a drug release control film, dried at io 
40°C for four hours, and filled into capsules in 
conventional manner. 



Claims '5 

1. A drug release control composition for long 
acting pharmaceutical formulations, the composi- 
tion containing 

[a] 60-85 parts by weight of copolymer of 20 
ethyl acetate, methyl methacrylate and 
trimethylammonioethyl methacrylate chloride in a 
molar ratio of 1 : 2 : 0.1; and a total of 15-40 parts 
by weight of [b] and [c] wherein 

[b] is a copolymer of methyl methacrylate and 25 
methacrylic acid in a molar ratio of 1 : 1 and [c] is 

a copolymer of methyl methacrylate and 
methacrylic acid in a molar ratio of 2 : 1; and 
optionally 

[d] a copolymer of ethyl acrylate, methyl 30 
methacrylate . and trimethylammonioethyl 
methacrylate chloride in a molar ratio of 1 : 2 : 0.2, 
the amount of [d] being 0-30 parts by weight per 
100 parts of the combined weight of {a] + [bj + 

[c] . 35 

2. A granular pharmaceutical preparation com- 
prising drug-containing granules or pellets coated 
with a composition according to claim 1 . 

3. A granular preparation according to claim 2 
wherein the granules or pellets comprise fine par- <o 
tide nuclei coated with a mixture of 

i] drug and 

ii] enteric base and/or gastric juice-soluble 
base and surface active agent 

4. A granular preparation according to claim 2 45 
or 3 wherein the granules or pellets contain drug 
selected from nicardipine and salts thereof. 

5. A granular preparation according to claim 2 
wherein the granules or pellets comprise 

i] drug and so 

ii] pharmaceutical^ acceptable organic acid. 

6. A granular preparation according to claim 5 
wherein the granules or pellets contain amosulalol 
hydrochloride. 

7. A granular preparation according to any of ss 
claims 2 to 6 including other drug-containing gran- 
ules or pellets. 
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© A drug-release controlling coating material for long acting formulations. 

© A coating material for controlling drug release, mer materials), 
useful for long acting formulations (e.g. for once-a- 
day administration), and a long acting granular com- 
position comprising a drug (especially one conven- 
tionally difficult to prepar in long acting form) coated 
with the coating material. This composition may be 
mixed with other granular drug formulations. 

The drug-release controlling coating material 



may comprise, in a specific ratio, specific water- 
insoluble and low water-permeability polymer and 
two materials differing from each other in the pH- 
dependency of their solubility (pH-dependent poly- 
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